
PATENT ABSTRACTS OF JAPAN 


(1 1 Publication number : 2002-359232 
(43)Date of publication of application : 13.12.2002 


(51)Int.CL H01L 21/3065 

B01J 19/08 
C23C 16/509 
C23C 16/52 
H01L 21/205 
H05H 1/46 


(21 Application number : 2001-164333 
(22)Date of filing : 31 .05.2001 


(71) Applicant : 

(72) Inventor : 


TOKYO ELECTRON LTD 
UNO SHINJI 


(54) PLASMA TREATMENT APPARATUS 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a plasma treatment apparatus that uses a counter 
electrode which is divided into a plurality of portions for detecting the distribution state of 
plasma in a treatment vessel, and at the same time, can arrange each of divided counter 
electrodes at optimum position according to the state of the detected plasma. 
SOLUTION: The plasma treatment apparatus has a placement electrode 5 where a substrate G is 
placed, a counter electrode 4 that is provided opposite to the placement electrode 5 and is 
divided into a plurality of segment electrodes 31. a driving means for separately driving each of 
the segment electrodes 31 to adjust the clearance to the placement electrode 5, a detection 
means for individually detecting the parameter used as the index of the state of plasma near 
each segment electrode 31 . and a control means for controlling the clearance between each 
segment electrode 31 and the placement electrode 5 to carry out appropriate plasma treatment, 
by outputting a control signal to the driving means based on the detected value of the detection 
means. 
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— 2T, *.?*VYW&3 l<7Xt.g5tc<±, ^mtto 
ftSS 1 0 4tf$.WLZtlXi$ 0 . iWSSl 0 4<D±& 

ttio 5ettfrfenn£«i o 3<os*vfciii^-&3 i3 

tzlimfflsiffltil 0 3Vtzt&tiLX^&. fttt 
SSI 0 4«igl5gM3 9£miibTi5>K EDSM83 9tf5ft 

tts? i o 4 1 is-r z&mzi&mim&tf 1 o 6 #s»t 

-^1 O2O09SW1 O32rlE«£S-i*-SC:tfc:J:0. ft 
0 4k-fc?O<>'h3Effi3 1 fc3&<-HcWtc#BS 

10039] ^yhSSi--/M 5" (= 

fcaMc. A^ra***^>-NC«i3 1tl8^$^ ft* 
■Wt*Ayx*^-l 0 8(:g^$iTJt±£60»I 
PP;K"/7X4 4a*l£»t£>fvO->£. i<0J: 35:8§j£fc:J: 
0. Xf7^W10 2(±, fBH8;K-;':7X4 4A> 
^>ai*§iX^^BEtJEtT^;UX^i*W-^-l 0 8 
*^S*f^-«/^CJ: oT^a^iiS J: 5 C&oTV* 
S. ^vh«S3 ltctt. ±f EIS 1 wUffiJ^ 
®k|i?8Hc. Z<r>mWX'/9*4 4b&¥lHLm&i) i im. 
Six^n v-f >-9"4 3*<^S$a-CV^ . 
[0040] — -fc?0< > Mg&x- y M 5" coft 

ttsi 0 4rtt=«i, — vs>ifi-tyx>h'$m3 iw«m# 

.*3fAP3 3fcjSiIU ffiSSd^E^asgiOti^ 
OHBCfevvcJSUltfxeM&SSl (>ti>b<r>fix?-i >1 

JS#x&8iia 1 6 5 4 > l 8fciV«PI^ 

^1 0 7£:frLT^#*£{»fc^*>C:kCJ:9. *& 
^^tttbD3 2*»f>S6S|^x**iia}Sfii» J: 

[0041] 3 W J: o$rtfj£(=J:iT.lf . ±MSM 1 OHM 

^® k P&K-fc ^ > V^flE3 1 <0S$W«**ff fcfi 

-jo, ftftS^t^o^SCfctT-fc*'.*^^ 
3 1 * X )T)V94 J*T&&LX&&%<iLmzM£tZ>Z. 
b&X'$&. Lt^t, <5-ix-e f ft.O-fc:JO<>'h«ffi3 
1 £0a«lCiJftSr7XvSS5riiIE'ftr&wi:*5T 


itilc«J:0f-r>'A-2rt£Or7Xvi&^fc:%-^: 

[0042] Re #$y$!<z)gu <r>mmmiz-o^xwt 

WJ. 01 3ti. 2|=^^4<7>|IS£}gSfc^&r5 
XIX. . y f - >^SSr *i-fSBSWffi0-Cfc «J . 0 1 4 1± 
01 3«9B-B»rE*80-C£>£. i^)77X7l7f 

v^^ai 5o»i. **>^-±sst>MfSStf±3&m 
wembntczifi. iMsmmmbwm^m^^^t 
h<r>Tiix^z\i±mmsmmb m tmszttLxmrn 

[0043] 01 suz^ctiio^ ^mmmizgh^T- 
5X717^^115 ot±. nmzm&^tifz^ 

yt<-\ 5 it. m&Wfrhtc*). rJOfty^-l 5 
lflSr±TCEM-ri.SI^Ml 5 2k£*LTV^. D 
Jggl 5 2^lifc:Ji:^0*cO>— ^W^iatt^tiT 

ws. sssi 5 2T*«osra 

»IB«19 0{=^fStl.. SHS$^asm®18 9*»' 

sw-&ivo>s. iwKsmffii sgi^-r^ia 

IBIS 1 5 2T^di. 1Q159 fc^SSH&O 
*Wi^ffil53k. i^StSl 5 3<Og?lPl 5 9rt 
fc^t^. ESD166 Sr*-TI. 1 6 0 k . Z. 

(OftSfem 1 6 Otf)gS!P 1 6 6 rttcifclt^ilfc+ife^Si 
1 6 7fc**ESS<lT V»S. ^^61 5 3<3«1-SfeJ: 
t^Pl 59t. *Hm«il 6 0<^hJ^iij:l^Pl 6 
6t. **®ffil 67c0^mi:<i. V^ffltSfiGcOf 

mz-&bitx8Mizmf&.i*tix^&. z.tLt 3 M-mm&i 
53b. +famffii 60i, fife^ei 6 7tti. ±ie 

SB 1 — S3 0|l5fi^3SC*>»t&-b^ V b^E3 1 C« 

w*ti6i^ffi4 b Lxmt&ti . 

[0044] ±IE*Wij1£& 1 5 3 Oi^tli. ffiS^tt 
154Sr^LT«8t* (01 2fcH±2#$-0^. ) OS 

1 5 6(±-HT.-eitEl5££l 52*SatT. S^M15 

2o±^rcatt<?»it/i3a#a5» 1 5 7 tugfasit-o* 

iOS^SStf 1 5 7<mmti^ H 1 5 8tCi Otf 
HSii-Ci3 , 3, ClitCi: O^ftlOTl 5 7<±3»po-y 
H 1 5 6*J i^S^ffi 1 5 3 1 k fcfc^PfcRofctt 

s-c#aartg-efcs . 5d$gm 1 5 7 fciifla*^^* 

^fi/cfLSPS-^Si'^^hSftl 7 3*«ift{t4>itT*i 
0 , hS(t 1 7 3 C<i:&*i''^l££*u'i[HJ 

<g«ll 7 4*5HLji*n. ^7 hS(tl 7 3011^ 
kEHEfai 74coti^> ? i:<«i^-&*>$fi-CV^. -60 
Xo^m&^H^X. Xrt\lVf*-9\ 75K«t'5 
E^ftl 7 4S:l2l«S*i.C:i:t:l-'T, Sl^smi 5 
7k. 3a#o>/Hl 56k. ^jg«Sl 53kS:-f*W 
tc#EMHi:S.rk tfc. 0SS1 5 2i3J:V 
^^ffi 15 3 b<nWiZ\t. 3d*° -/ H 1 5 6 SrHtfi 
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6 LTlgJ3jftSai 1 8 7 *fc«DKJH»Saa J lfc*»r 

[0045] ±Mi*&m& 1 6 o ti. -e^jiisiciesaj 

*U 6 1 ZftLXm* (HI 2K{i2*£©j% ) <r> 

5 2 <D±#fc«t 6*lfc*»*W 1 6 4 V > 

S. iW^SCttl 6 4<0M-jg<i^>f Kl 6 5tZt,*)*f 
4FSil.TBD. ZtUzmi&fmtl 64(S3d#0-y 
F 1 6 3i3«ttf+IBJ^il 60fci feCTKTSrftoJtft 

«r«»^r»c»*. 3d$sran 64ic«±iti^>''o^ 

0. < I«0i' J r7Fgtf-l 7 6Wi-5-<?^hJigtJi*xco^ 
JfcStUfcEHattl 7 7«<&U&*tU S"v7h«m7 
6<0B*^i:|5NB»l 7 7coa*yfc*<«i*&;feS;JVC 

78CJ:9EMEttl77£[sIl£S-£4£i:fc:J:-?T. £ 
ftg&164fc. 3d#D-/H163t. WENEK16 0 
fc*-*»ej»S*6£ 4fc, fflZMl 

5 2J3J:Uf4'^ffil 6 0«:WlBJ^{i, S»a»/H16 
3 SrHtrJ: ? C<a-X 1 6 2 3&*K»t £>*vC*5 0 . Cl<0 
<o-X 1 6 2{=J: oTJKffiaWJ'fcWffiat^kMSBS 
ft&J:3lc=5rorv^S. SfeC, 4>f3]m&l 6 Ofcrfi. 
1 8 6 LT ©JUiftSiBi 18 7 *>&<0©jajftg 

[0046] uetfefe^fii 1 6 7 zn±mzmm 

ttl6 8ZitLT l*«*fi««SaiOi- F 1 70MR 
*>tt»tS>*lTV*S. £*>£3*t}«yF170J±, -e^JiSS 
til* : J<m$.iS tU&LStiltti . £ <03d§o -y Fl 

7 ovKmzi±*<mmm*i;<7Mi&.ziit:Mim 1 

7 9*«IILii4ix, Sfto-y Fl 7 00/8*5^ EHeWi 
1 7 90tt*i^2: tfm*&h*tlX^& . Zcoi. o HM 
mza^X. X-r-yev^-^lSOfciOERcttl 
7 9fcBMES**.Ii:teJ:-»T» 3»o» F170fc. 
<fr*«fii 1 6 7 4: Sr-fcWfc:#&$-£ £ CI i: **"C£ h . 

H^15 2l3j:tf+*«B16 7fc«0lHfc:tt. 
3S^o •/ F 1 7 0 *Otr J: d «C<o-X 1 6 9a*gttt> 
*vt43>). i<?V<o-Xl6 9t:J:o-CI^»4J-i:*ff 

S16 7ICU, g£*18 6£:frLTi§®j£1tSSil87 

[004 7] 3<75i3^««(CiJV%T> XrvtV^ 
-*175. 178. 1 8 0 ZmtTtZ ZtiZi*). ft 
15 3. 4»B^ffil6 0i>J:t*t>ife^ffil6 7tf) 

h. Zcotztb^ B^S18 6k^«ai5 3fcSr«kK 
l«lt±te»it!Wsify*X 1 8 1 «Wt6*l, S£gl 


8 6 1 1 6 o fc z&£tewa±iiznmm*>y 9 

X18 3MWt6tl. S-&SSl8 6c+Jfe«ffil 67 fc 
tt&fctttilJietttMltfv?* 1 8 5««(t6fLTV) 
S. :htaM7?X181. 18 3, 18 5«. 5 

1 1 6 0« J:t^>AH 1 6 7 tflBitii: k fcfc. * 

184. 186C*SU 

xm%.<?>'WAift&.z-tt. ztuzxrfx^^y^ 

-9175. 178. 180iWSrr&. Lfc*<oT. 
Ztlt=fsm^/9X1 8 1 . 18 3. 18 511 Wfft 

[0048] ftWN- 151 ogaSfctiffiStf 

xmsx* 1 8 8#Kit 6*it*s •) . *m#x&tm 

ffil 6*>4>Cl«0J!MXrX^>'X;H 8 8C5!^I^X^ 
(Ste-f £ ^iWO. f-*->vs'-l 5 1 flfcXHtfx* 

[0 04 9] <JCC, £a£3£1IMU(ft.*79X-?x? 
f>mi 5 OteJt 0^SG±S:x.y^y^|,i&^ 
C-PV^^DB^S. 4-f. ±IEIIftBf^i:l5|«C y- 
^1 3&IBtLT. SKGSrHPl 2S:^LTf- 
tVA'-l 5 lrt^JSAU KS^ei 89±(i«HU 
*-b**7l 3*Wt. ftftttffl lCCioT 

f+y^'- 1 5 1 ftzm$icr>m2&£xng3\ # -r ■& . 

[0050] JftS^Xttl^S 1 6 A>5!S^ 

X^yX/H8 8^LT5PIXfxSr^Lo-5, ft 
ja«a»187*>^aE^«186i3itfM«#'y^Xl 
81. 18 3. 18 5^LT*JtKMA&M-A«fil 
5 3 . 4>IS^ffi 16 0 tiil^^^S 16 7 tef^W-ft 
ifc^iO. «aWgffi 1 8 9 fc Ztl^ilcVIS&tVfSlZ 
75X7#l6tL. i^or^XvCJ; 0*SG±i;^i£ 

[005 1] r^id^T-n-bX-Cx-y-f-y^aiaSrS 
3£KU I<077X?i7fy/^fil 5 0(CJ3V>T 
'tt. J^U/SidC^^fil 5 3, +Sfgffil60iJ 
i^+ifelKfiil 6 70-eix-?'ixfc:SE^trfg8iS:«jas 
Z<r>&m<7)±*ZtzmtX-ttl-?tL<rflg&Z i JTtl> 

tfc#-»T. Mill 5 3. +iaigS16 0*3J:V* 

WKJcthZbifX't . ZtlliZ J: 1 51rt 

or5XvSrWt%-!t*t«i: LT3&EGlcx>yf-v^ 

[ 0 0 5 2 ] Srfc. 44KBUUbS9dUHW=R«dii« 

®co*gSi: ^ «» «rc*htf if co<t 3 ^es-«iaj-r s ± a 

tcLTt>J:v\ -fe^vF«ff31<oaK*«t 
ffiLT. -e^XltcaS^^Tx-rV-^-y FiOiSSWWSr 
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ismzmwrz zttzx oryx^m-it-r^ ioiz 

5X7cv DjfcBti&i^r? xvr ^ yrmmmizm 
&\ 

[00 53] 

s. 

[oo54] 2*:, *8m<om2cowus.iz£ixi$. m 

iXoizsmtz. usa^-c. y?x-?*m<?>mzm 
mm®2sft<?>7 ?x-?imt: ftizmmfc lx wam& 
mzao-G.coj&yms&T'? x-?$sm*ffii-z t #*sm 

[Hi ] *ii^^ioiS5£m©fc«-&r5X-?xv^ 


[02] lin^U^r^Xvx y^y^gcOA-A 

ffi®0. 

[03 ] 0 l t*Jtt*-b^ >- hSSIi-»/ btf>J£*»r 


[04 3 -fc^y Vh^ffiOK$S|ffll^)-SIffil^3«S-^- 
7"a-y?0. 

[05 ] 04<O^tc*Jtt«.M«^'/^x^*ftOr-rill» 
0. 

0. 

[08 ] -fe ^ V ^ffiOig$fflP^£fcte^J8fc&^ 

m9] *mi<»m2<v2mmmiz&hy-7x-?xv* 

[010] 09(;fc«tS-fe^^hTOfea.x-5-hot£* 
0. 

[011] *^HHom3<7)SQfj0gSStC«Sr7X-7X-y 
f->^aSr^-r«BSBi®0. 
[012] 01 \1iZ&»h*7X>YWfc>--vY<7M 

*BrH0. 

[013] *^»4<^MSi{:{|sr5Xvx7 
* y^a£*-f1KBS»iffl0. 
[014] 01 3WB-BBf®^«0. 
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